Isolation, culture, and regeneration of plants from potato protoplasts.
A technique is described for the routine isolation of protoplasts from storage parenchyma cells of potato tubers grown in vitro. The protoplasts typically contained many starch grains. On culture, most of the starch grains were metabolised during the first 7 days, after which the cells began to divide. Following further culture, protoplast-derived colonies and calli were obtained, from which shoots and intact plants were regenerated. Cytological study of regenerated plants showed that the majority were octaploid or aneuploid at the octaploid level. This aspect is compared with plants regenerated from mesophyll protoplasts of potato. The use of tuber protoplasts for studies on tissue-specific transient gene expression of chimeric gene constructs, following their introduction into the protoplasts by electroporation, is discussed, together with the uses of tuber protoplasts in fundamental physiological and biochemical studies.